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© Pest monitoring system. 



© A pest monitoring apparatus includes a plurality 
of detectors (10a to 80a and 10p to 80p) distributed 
over an area under surveillance and each linked to 
an indicator for indicating whether or not anything 
has been detected by any one or more of the 
detectors. The indicator sends signals to each of the 
detectors and each detector responds only if it has 
detected a pest. Responders. as distinct from detec- 
tors, are included in the apparatus to permit the 
indicators to check on whether or not the links be- 
tween the indicator and the detectors are intact. 
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Pest Monitoring System 



The present invention relates to apparatus for 
monitoring the activity of pests, particularly small 
rodents such as mice. 

Established methods of dealing with mice as 
pests involve the use of bait, usually harmful to and 
intended to be taken by the animal, placed at 
several locations within premises, usually a build- 
ing, where infestation is suspected or is occurring. 
Various aspects of pest control measures, including 
the selection of the locations at which bait is to be 
placed, and the consequent effectiveness of any 
baiting, depend largely on the experience of the 
pest control personnel conducting the operation as 
regards patterns of pest behaviour, and it may be 
expected that the pest control me ^ures could be 
improved through say, the creation and use of 
records as to where bait has been put down and 
how much, if any, has been taken, for determining 
first of all whether or not pests are present, and, 
where they are found to be present, for indicating 
the extent and pattern of their activity. 

The correct determination that pests are or are 
not present, and. where they are present, the effi- 
ciency of countermeasures based on the results of 
monitoring pest activity will be dependent on the 
accuracy of the monitoring. However, the overall 
efficiency of any operation in which an activity is 
monitored will depend not only on the accuracy of 
the results of the monitoring phase of the operation 
but also on the time and effort required to achieve 
a desired level of accuracy, so a balance must be 
struck between an acceptable level of accuracy 
and the time required to achieve it. 

It is an object of the present invention to alle- 
viate one or more of the problems that have arisen 
in connection with methods previously adopted for 
the control of pests such as mice. 

It is a further object of the present invention to 
provide an apparatus suitable for monitoring pest 
activity, which provides information relating to the 
activity of the pest which is the target of the 
monitoring, more quickly than it is possible to ob- 
tain information on pest activity by the use of bait, 
and with substantially no loss in accuracy com- 
pared with the use of bait 

In accordance with the invention, apparatus 
monitoring the activity of pests includes a pluraf 
of detector means distributed over an area unc ^ 
surveillance, an indicating means for indicating 
whether or not a pest has been detected by any of 
the detector means and being capable of sending a 
signal to each detector means, the indicating 
means and each detector means being linked by 
transmission means, each detector means being 
capable of providing information to the indicating 



means as to whether or not a pest has been 
detected only on receipt of a signal from the in- 
dicating means, and. when the apparatus is in use 
for monitoring, responding to a said signal or mak- 

5 ing no response to the signal to indicate to the 
indicating means whether or not a pest has been 
detected by that detector means, and testing 
means capable of providing at the indicating means 
an indication as to whether or not there is a fault in 

w the transmission means. In a preferred arrange- 
ment, when the apparatus is in use for monitoring, 
each detector means responds to a said signal 
from the indicating means when a pest has been 
detected by that detector means and makes no 

rs response when no pest has been detected. An 
alternative arrangement would be that, when the 
apparatus is in use for monitoring, each detector 
means responds to a said signal from the indicat- 
ing means when no pest has been detected and 

20 makes no response when a pest has been de- 
tected by that detector means. 

It will be appreciated that the above-described 
detector means are "passive" in that they provide 
information to the indicating means only when in- 

25 terrogated by the indicating means, that is, only in 
response to the. receipt of an appropriate signal 
from the indicating means. Such detectors may be 
contrasted with "active" detectors which would pro- 
vide information to the indicating means without 

30 being interrogated by the indicating means. Fur- 
thermore the detectors make use of the alternatives 
of respond no response to inform the indicating 
means whe-ner or not a pest has been detected, 
rather than sending one response signal for "yes" 

35 and a different response signal for "no". 

in a preferred arrangement, the indicating 
means is capable of sending a setting signal to 
each detector means to place each detector means 
in an activated state, the setting signal not being 

40 sent when the apparatus is in use for monitoring, 
each detector means responds to the indicating 
means in the event of receiving the setting signal, 
and the indicating means is capable of indicating 
from which of the detector means a response is 

45 received when the indicating means sends the set- 
ting signal. With this arrangement, the indicating 
n- : 3ans and the detector means may be used, as 
explained further below, to indicate the location of a 
fault in the transmission means. 

so Additionally, each of the detector means may 

include display means, for example, a lamp.for 
indicating when it is in an activated state as the 
result of detecting a pest or as a result of receiving 
a setting signal, to permit visual inspection of the 
state of each detector means either during monitor- 
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ing or as a check on whether or not the setting 
signal is being received by the detector means 
under inspection. 

In a preferred embodiment of the apparatus the 
testing means, when the apparatus is in use for 
monitoring, is incapable of detecting a pest. 

Advantageously, when the apparatus is in use 
for monitoring, the testing means normally (in the 
absence of faults in the transmission means or, 
where there is more than one testing means (see 
below) in the part of the transmission means mon- 
itored by that testing means) sends signals to the 
indicating means, the failure of the indicating 
means to receive signals from the testing means 
being indicated as a fault. Preferably, the testing 
means sends a signal to the indicating means only 
on the receipt by the testing means of a specific 
signal, for example, a code specific to the testing 
means, from the indicating means. 

In a preferred arrangement, the testing means 
occupies a position along the transmission means 
that is remote from the indicating means, and the 
detector means occupy positions between the test- 
ing means and the indicating means. With this 
arrangement, a fault at any point along the trans- 
mission means will prevent a signal from the test- 
ing means being received at the indicating means, 
and a fault will be indicated. The position of the 
fault on the transmission means may then be de- 
termined, with reference to the positions of the 
detector means, by the use of the indicating means 
to send, the setting signal along the transmission 
means and checking on which of the detector 
means are activated by the setting signal. 

In one embodiment of the invention, the ap- 
paratus includes at least one additional testing 
means and the indicating means is capable of 
indicating from which of the two or more testing 
means no signals have been received, in the event 
of there being a failure to respond. The first and 
the additional testing means are located in respec- 
tive parts of the transmission means and the failure 
of a testing means to report to the indicating 
means is indicated as a fault in the respective part 
of the transmission means. 

In accordance with the invention, the detection 
of a pest by one of the detector means will cause 
an indication that the pest has been detected to be 
received at the indicating means. The indicating 
means advantageously includes, for example, a 
warning light that is illuminated when the first pest 
is detected in a monitoring period, thus indicating 
that inspection of the apparatus is desirable. The 
indicating means preferably includes means for 
identifying to which group of detector means the 
detector that detected the pest belongs, the num- 
ber of detector means in the group being smaller 
than the total number of detector means. Advanta- 



geously, the indicating means can indicate the de- 
tector means that has or have detected a pest. 

Advantageously, the apparatus is capable of 
retaining information as to which of the detector 

5 means, or group of detector means, has or have 
detected a pest. The apparatus may, for example, 
be capable of retaining, for each detector means, 
only the information that the detector means has 
detected a pest, or additional information may be 

ro retained, for example, information that there has 
been detection of more than one pest by the de- 
tector and/or the time, or times, of detection. 

Where the apparatus is capable of retaining 
information all of the information may. for example. 

rs be retained by the detector means which detects 
or detect a pest or pests, the information being 
available for display by the indicating means. Alter- 
natively, information may be stored centrally, for 
example, in storage means associated with the 

20 indicating means, such stored information being 
displayed, or available for display, as required. If 
desired, the indicating means may comprise or be 
associated with recording means, for example, an 
event recorder, capable of recording information 

25 received at the indicating means regarding the 
detection of pests. 

A detector means for use in accordance with 
the invention advantageously comprises one or 
more sensing devices housed in a enclosure or. in 

30 general terms, positioned in an environment that is 
relatively favoured by the pests to be detected. 
The provision of a relatively favoured environment 
in association with the sensing device(s) may in- 
crease the likelihood of pests that are present in 

as the location, for example, the building, in which the 
apparatus is installed, being detected by the ap- 
paratus. Where the sensing device(s) Jn or are 
housed in an enclosure the enclosure may, as 
explained below, be such as to minimise the 

40 chances of the apparatus responding to non-pest 
activity. 

Where mice are to be detected a relatively 
favoured environment may be provided by means 
of a narrow channel, or other enclosure, for exam- 

45 pie a box, which enclosure is provided with holes 
through which the mice may enter or leave. We 
have observed that mice favour enclosed spaces, 
especially when these are small enough for the 
mice to contact opposed walls simultaneously. Ttn. 

so use of enclosed spaces may also be advantageous 
in detecting other creatures having cryptic habits. 

Where a narrow channel is used to provide the 
relatively favoured environment the channel ad- 
vantageously comprises one or more tubes run- 

55 ning, for example, along the floor at the bottom of a 
wall, or up a wall, for example, in a corner. Such 
tubes are advantageously provided with holes at 
intervals along their length so that mice can enter 
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the tubes. The tubes provide preferred runways for 
the mice. Sensing devices are so positioned that 
mice in the tubes can be detected. An advanta- 
geous enclosure is a small box provided with two 
holes through which a mouse can squeeze. In any 
tube or other enclosure the holes and a sensing 
device or sensing devices are advantageously so 
arranged that triggering of the sensing device or 
devices cannot be effected by a finger or other 
extraneous item inserted through the hole. 

It will often be advantageous if the detector 
means are such that they are unlikely to detect 
bodies substantially larger or substantially smaller 
than the pests it is desired to detect. For example, 
where the apparatus is to be used to detect the 
presence of mice it will normally be advantageous 
for the sensor means to be unlikely to respond to 
people on the one hand and insects on the other. 
In other circumstances, however, for example, if it 
is desired to detect the presence of all pests of or 
below a certain size, it will be advantageous for the 
detector means to be capable of detecting bodies 
of or below that size but incapable of detecting 
bodies substantially above that size. This may be 
achieved by, for example, situating a sensing de- 
vice or sensing devices in an enclosure, for exam- 
ple, a box, or the like, which has appropriately 
sized entrances capable of excluding bodies above 
a certain size. 

In one advantageous arrangement, each detec- 
tor means comprises a sensing device housed in 
an enclosure that is so contoured internally as to 
favour the entry of pests conforming to selected 
physical characteristics of the pests which are the 
target of the monitoring. Further use may be made 
of the internal contouring of the enclosure to cause 
a pest moving in the enclosure to move into the 
detection field of the sensing device, in order to 
maximise the chances of detecting a pest which 
has entered the enclosure. " 

If desired, a plurality of sensing devices may 
be so positioned in an enclosure as to favour 
detection only of pests of particular sizes, which 
are the sizes of the pests which are the target of 
the monitoring. Further arrangements for improving 
the chances of detecting only the pests to be 
monitored include the use of a first line-of-sight 
sensing device capable of detecting pests only of 
heights within a selected range, and a second line- 
of-sight sensing device capable of detecting pests 
only of widths within a selected range, where the 
selected ranges are characteristic of the pests that 
are the target of the monitoring. Additionally, the 
enclosure may be so contoured internally as to 
cause a pest to pass with a specific orientation 
within the detection field of the sensing device or 
the sensing devices. In general, the sensing de- 
vices and the enclosures are preferably designed 



to maximise the chances of detecting the pest that 
is the target of the monitoring and to minimise the 
chances of the detectors responding to non-pest 
activity or to the activity of pest other than those 
5 being monitored. - 

In the apparatus of the invention each detector 
means, or group of detector means, advantageous- 
ly has identifying means, which may represent a 
binary word or code, so that it is possible to 

10 identify the places where pests have been de- 
tected. This may be of particular advantage when 
the apparatus is used in very large premises. The 
detector means may include means for recognising 
an identifying signal, for example, a code compara- 

/s tor arranged to respond to an identifying code. 

In one arrangement, each of the detector 
means is arranged once triggered to remain in an 
activated state in which it indicates the detection of 
a pest until reset by operator intervention. In an 

20 alternative arrangement, the detector means is ar- 
ranged, when triggered, to indicate the detection of 
a pest for a set period during which the event is 
recorded, and then to cease to so indicate, and to 
repeat the cycle indefinitely. 

25 Preferably, the indicating means is arranged to 

interrogate each of the detector means and the 
means for testing. 

Preferably, each of the detector means in- 
cludes storage means which holds an identity code 

30 for the detector means, each detector means hav- 
ing its own identity code, the indicating means is 
arranged to interrogate the detector means by 
sending the identity codes of all the detector 
means, and each detector means is arranged to 

35 respond to the control means only when in the 
activated state and on receiving the identity code 
held by its storage means, and is arranged to 
recognise and respond to a reset code for setting 
the detector means to the inactive state. 

40 The detector means may comprise any suit- 

able sensing device. Suitable sensing devices in- 
clude, for example, those responsive to changes in 
pressure, temperature, smell, sound (including ul- 
trasound), and/or capacitance in the vicinity of the 

45 sensing device. Transducers, especially pressure 
transducers may be used. Other suitable sensing 
devices are a microswitch which is activated when 
a mouse or other pest pushes past a wire, or any 
other device that is capable of responding when 

so the pest brushes against it. Preferred sensing de- 
vices are those in which the pest interrupts a light 
beam, for example an infra-red beam. If desired 
such a beam may be deflected round corners 
using mirrors or light guides or pipes, and/or the 

55 beam could be positioned so that it is too high to 
be interrupted by, for example, a small insect 
crawling over the floor but sufficiently low to be 
interrupted by, for example, a mouse. 
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In any given apparatus the detector means 
must of course be chosen having regard to the 
pests to be detected and the location in which the 
sensor means are to be installed. The detector 
means should as far as possible be free from the 
risk of responding to extraneous events, for exam- 
ple, vibrations due to the operation of machinery 
nearby. The system may be such that the detect- 
ing devices merely sense the presence of the 
pests and the pests are unaffected by the system, 
or there may be arrangements in which the system 
responds to the detecting devices in a way which 
affects the pest, for example by trapping it. 

In one arrangement, the transmission means is 
a transmission line which may be realised in any 
one of several possible forms. Thus, for example, 
the parts of the apparatus may be linked by the 
main electricity supply conductors, provided that 
account is taken of the fluctuations that can occur 
in the mains voltage and action is; taken to prevent 
spurious responses occurring as a result of them. 

Linking of the parts of the apparatus by the 
transmission means may involve the use of a radio 
transmitter associated with each detector means 
and one or more radio receivers, there being, pref- 
erably, a common receiver for all the transmitters, 
the common receiver being in the vicinity of the 
indicating means. One advantage of the use of 
radio transmission is that the detector means can 
readily be moved from one location to another. Due 
regard must be had, however, to the surroundings 
in which the transmitter is to be used so that, for 
example, interference can be eliminated or reduced 
and so that the operation of surrounding equipment 
is not adversely affected. 

The transmission of the signals may involve 
the use of infra-red light. Thus, for example, each 
detector means could be provided with means for 
transmitting infra-red light, there being one or more 
receivers for the infra-red light. If desired a com- 
mon receiver could be used for two or more of the 
detector means. Ultrasound transmitters and re- 
ceivers may also be used. 

An alternative generalised form of apparatus in 
accordance with the invention for monitoring the 
activity of pests includes a plurality of detector 
means distributed over an area under surveillance, 
an indicating means for indicating whether or not a 
pest has been detected by any of the detector 
means, the indicating means and each detector 
means being linked by transmission means, and 
testing means, which, in use, is incapable of de- 
tecting a pest, capable of providing at the indicat- 
ing means an indication as to whether or not there 
is a fault in the transmission means. 

The invention also provides a method of moni- 
toring pest activity by use of the apparatus of the 
invention. 



When the indicating means indicates that a 
pest has been detected, a decision can be taken as 
to whether a pest control operation should be car- 
ried out. Since the indicating means is preferably 

s also capable of indicating which detector means 
led to the indication at the indicating means that an 
event has taken place, a particularly accurate 
placement of a pest control preparation is possible. 
This is particularly important when large premises 

io are being monitored. . 

The fact that a pest control operation, for ex- 
ample the placement of a preparation, need not 
take place until pests have been detected and can 
be restricted to locations where mice or other pests 

15 are known to run, constitutes a significant improve- 
ment over previously proposed methods of pest 
control. It will be appreciated that with appropriate 
apparatus and sufficient detector means it will be 
possible to identify preferred runways followed by 

20 the pests in the premises in which the apparatus is 
installed, thus facilitating even further the correct 
placement of a pest control preparation. 

It is a further advantage of the above-described 
apparatus that the testing of the apparatus for a 

25 fault can take place while the apparatus is in opera- 
tion. Furthermore, the use of "active" detectors can 
be avoided, if desired, which may make it possible 
to reduce costs. 

It will, of course, be understood that the pest 

30 monitoring apparatus will be useful both in applica- 
tions where the objective is to determine whether 
or not there are pests present and in applications 
where the objective is to obtain information on the 
activity of pests where they are known to be 

35 present. In situations where there are no pests 
present, the use of the apparatus is uniikely to 
attract pests since no bait is required to carry out 
the monitoring function. Furthermore, as bait is not 
required there is no danger of bait being tampered 

40 with or swallowed by humans or by animaJs other 
than the pests being monitored. Also, facilities for 
testing for equipment faults may be important in 
monitoring equipment since nil detections are less 
likely to be treated as being the result of equip- 

45 ment defects when the equipment is capable of 
reporting that it has a fault. 

The apparatus and method of the invention are 
suitable for detecting pests in both large and small 
premises. It will be appreciated that for reliable 

so detection over the entire premises detector means 
will be situated at a plurality of different locations in 
the premises. Where increased viligance is desir- 
able in one particular area, for example, one par- 
ticular room, a greater than average number of 

55 detector means may of course be located in that 
area, in very large premises it may in some cases 
be desirable to install more than one system ac- 
cording to the invention, that is to say there may 
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be more than one indicating means, each indicat- 
ing means having associated with it a plurality of 
detector means, but preferably there will be only 
one system according to the invention and thus a 
single indicating means for the entire premises. 

One embodiment of apparatus for monitoring 
pest activity, in accordance with the present inven- 
tion will now be described by way of example only, 
and with reference to the accompanying drawings, 
in which:- 

Fig. 1 is a block schematic diagram of the 
apparatus for monitoring pest activity, showing a 
central indicator and a plurality of detectors. 

Fig. 2 is a block schematic diagram of one 
of the detectors included in the pest monitoring 
apparatus. 

Fig. 3 is a flow chart representing the opera- 
tion of the central indicator of the pest monitoring 
apparatus. 

Fig. 4 is a flow chart representing the opera- 
tion of one of the detectors of the pest monitoring 
apparatus, and. 

Fig. 5 is a perspective view of the interior of 
an enclosure of one of the detectors which is 
intended for use in the detection of mice. 

Referring now to Fig. 1 , of the drawings, the 
apparatus for monitoring pest activity includes a 
system clock 1 connected to a modulo-16 counter 
2 which is connected to an input selector 3 by way 
of a 4-bit parallel connector 21 . The system clock 1 
is connected through the counter 2 to a moduIo-1 0 
counter 4 which is connected to a parallel-to-serial 
converter 5 by way of a 4-bit parallel connector 22 
and the parallel-to-serial converter 5 is connected 
to an output amplifier 6. The output amplifier 6 is 
connected to a plurality of detectors by way of an 
output signal line 7 which, in practice, leaves the 
apparatus as a plurality of branches 7a to 7£ to be 
routed to a plurality of zones to be monitored. 
There are detectors 10a, 20a ... to 80a associated 
with the branch 7a, and so on, up to and including 
detectors 10fj, 20g ... 80rj associated with the 
branch 7£. The branch 7a has, at its end remote 
from the signal line 7, a responder 11a, and each 
branch has a respective responder, up to and in- 
cluding a responder 1 1 £ on the branch 7g. 

Each of the branches 7a to 7g of the output 
signals line 7 is paired with one of a plurality of 
input signal lino branches 8a to 8fj which are also 
routed to the zones to be monitored. The output 
signal branches 8a to 8g are connected to the input 
selector 3 and continue within the apparatus as 
connectors 9a to 9() which are each terminated by 
one of an equal number of push switches 19a to 
19g. The terminals of the push switches 19a to 19g 
remote from the connectors 9a to 9g are connected 
together and to a sector display driver 16 by way 
of a connector 24. The display driver 16 is con- 



nected also to the modulo-10 counter 4 by way of ^ 
the. 4-bit parallel connector 22. The 4-bit parallel 
connector 22 also connects the modulo-10 counter 
4 to a code comparator 12 which is connected to a 

s tamper active, display driver 14 by way of an output 
connector 17 and is connected to a zone active 
display driver 1 3 by way of an output connector 1 8. , 
The tamper active display driver 14 and the zone 
active display driver 13 are each connected also to 

w the input selector 3 by way of a connector 23. A * 
zone display driver 15 is also connectible to the 
input selector 3 by way of a first part 25a of a 
three-position switch 25a'25b having its three posi- 
tions identified as SET. DISPLAY and TEST. The 

;s zone display driver 15 is connected also to the 4- 
bit parallel connector 21. and has a group of output 
lines 31 each connected to one of sixteen lamps 
32a to 32g belonging to the push switches 19a to 
1 9p. A second part 25b of the three-position switch 

20 25a/25b controls the connection of a tamper dis- 
play switch 27, a detector activate switch 28, and a 
detector reset switch 29 to the modulo-10 counter 
4 by way of a connector 26, each of the switches 
27,28 and 29 having also a direct connection to the 

25 modulo-10 counter 4- 

The apparatus represented by Fig. 1 is in its 
operational mode with the three-position switch 
25a/25b at its SET position at which the zone 
display driver 15 is disconnected from the connec- 

30 tor 23 and the tamper display switch 27; the detec- 
tor activate switch 28, and the detector reset switch 
29 are disconnected from the connector 26 of the 
modulo-10 counter 4. When the three-position 
switch 25a/25b is at its DISPLAY position, the zone 

35 display driver 15 is connected to the connector 23 
and any one or more of the lamps 32a to 32p will 
be illuminated by the zone display driver 15 ac- 
cording to which of the zones are active. The 
tamper display switch 27, the detector activate 

40 switch 28. and the detector reset switch 29 remain 
disconnected from the connector 26 of the modulo- 
10 counter. When the three-position switch 25a/25b 
is at its TEST position the zone display driver is 
connected to the connector 23, and the tamper 

45 display switch 27, the detector activate switch 28, 
and the detector reset switch 29, are connected to 
the connector 26 of the modulo-10 counter 4. 

The apparatus represented by Fig. 1 is ar- s 
ranged to detect pests within the sensitive areas of 

so the detectors 10a to 80 a. '\0q to 80g, which are 

monitor detectors, and the detectors are arranged * 
once triggered, to remain activated so as to provide 
a record of which of them has or have been ac- 
tivated. The apparatus is arranged also to indicate 

55 that one of the monitor detectors 10a to 80a ... 10g 
to 80£ has been activated, and to display, on 
command, data identifying activated detectors. The 
apparatus is arranged, also, to indicate its oper- 

6 
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j* ational condition by monitoring return signals from 

the responders 1 1 a to 1 1 £. which are located at the 
extremities of the branches 7a to 7g and locked in 
the activated condition for the "system, to indicate 
the absence of a return signal from any one of the 
responders 11a to 11£, and to display, on com- 
* mand. data identifying a responder not providing a 

return signal. 

s With the three-position switch 25a/25b at its 

SET position, the apparatus represented by Fig. 1 
operates under the control of its system clock 1 
which provides timing pulses at about 2 KHz. The 
timing pulses drive the modulo-16 counter which 
generates, repeatedly, the 16-word sequence 
0000,0001,0010 ....1111 which is received by the 
input selector 3. The input selector 3 responds to 
the receipt of the 4-bit word 0000 by connecting 
the input branch line 8a, say, to the output line 23, 
and so on, (the 4-bit word 0001 causing connection 
between the branch line 8b and the output line 23, 
the 4-bit word 0010 causing connection between 
the branch line 8c and the output line 23, etc.) until 
each of the input branch lines 8a to 8g has, in turn, 
been connected to the output line 23, after which 
the connection sequence is repeated. The modulo- 
10 counter 4, at this time, is receiving the CARRY 
output digits of the 16-word sequence generated 
by the modulo-16 counter 2 and generates repeat- 
edly, the 10-word sequence 0000. 0001,0010 .... 
1001 at the rate set by the CARRY output bit of the 
modulo-16 counter 2. of which only the last nine 
words 0001 to 1001 are used. The 4-bit words from 
the modulo-10 counter 4 are applied to the parallel- 
to-serial converter 5 and then to the amplifier 6 
which drives the branch lines 7a to 7g by way of 
the connector 7, the branch lines 7a to 7g being 
energised with the repeating sequence 0001, 

0010 1001 in serial form. Each of the detectors 

10a to 10g, say. responds to the 4-bit word 0001 
when it is present on the branch lines 7a to 7g by 
placing on the branch lines 8a to 8g an output 
signal when activated and no output signal when 
not activated. The detectors 20a to 20g respond in 
a similar manner to the presence of the 4-bit word 
0010 on the branch lines 7a to 7g and so on, the 
detectors 80a to 80g responding, as described for 
the detectors 10a to 10g, to the 4-bit word 1000. 

* The responders 11a to 11g respond to the 4-bit 

word 1001 by providing an output signal since the 

_ responders 11a to 11gare set to the activated state 

for the system. The effects of the 4-bit word se- 
quences supplied by the modulo-16 counter 2 and 
the modulo-10 counter 4 are that one detector at a 
time is connected, by way of the input selector 3, 
to the connector 23 at a time when its recognition 
code is being applied to it by way of the connector 
7 ( and each detector, and also each of the re- 
sponders 11a to 11£, is placed in this situation 



once for every 144 pulses generated by the sys- 
tem clock 1. . * 

Referring to Fig. 1 the condition of each detec- 
tor is tested, the condition of each detector being 

5 represented by the signal it provides on the con- 
nector 23 when the branch line 8a to 8g on which it 
lies is selected by the input selector 3 and it is- 
interrogated by the modulo-10 counter 4, there 
being a nil signal from each of the detectors 10a to 

70 10g ... 80a to 80g when they are inactive and an 
activated signal from each of the responders 1 1a to 
11g when the system is fully functional. Signals 
returned from the detectors along the connector 23 
are applied to the zone active display driver 13, 

15 and the tamper active display driver 14. The zone 
active display driver 13 is disabled, by way of its 
connection 18 to the code comparator 12, during 
the periods when the moduloHO counter 4 is gen- 
erating responder words or codes and therefore 

20 does not respond to the "detector activated" sig- 
nals from the responders. and similarly, the tamper 
active display driver 14 is disabled when non- 
tamper-detector words or codes are being gen- 
erated by the modulo-10 counter 4 and does not 

25 respond to "detector activated" signals from the 
detectors 10a to I0g .... 80a to 80g. The response 
of the zone active display driver 13 on being ac- 
tivated is to illuminate a lamp or other display 
devices (not shown) with instructions as to what 

30 action is required, and the response of the tamper 
active display driver 14 is also to illuminate an 
instruction as to action required by means of a 
lamp or other display device, which is not shown. 
The code comparator 12 performs the function of 

35 generating the disabling signals for the zone active 
display driver 13 and the tamper active display 
driver 14 according to which detectors are being 
interrogated by the modulo-10 counter 4. " 

The apparatus represented by Fig. 1 provides 

40 information as to its operational condition, as in- 
dicated by the returns from the responders 11a to 
11g and as to the status of each of its monitoring 
detectors 10a to 10g ... 80a to 80g, by operator use 
of the switches 19a to 19g in cooperation with the 

45 sector display driver 16, when the three-position 
switch 25a/25b is set to the DISPLAY position. The 
sector display driver 16 is associated with a plural- 
ity of lamps or other display devices (not shown), 
there being as many display devices there" are 

so words or codes generated by the modulo-10 coun- 
ter 4, less the word or code for the responders 11a 
to 11£ and the unused word 0000. Closure of the 
switch 19a will result in the signals from detectors 
10a. 20a ... 80a, and the responder 11a being 

55 routed to the connector 24 and to the sector dis- 
play driver 16 which is driven by the words or 
codes from the modulo-10 counter to cause the 
energisation of a lamp or display device corre- 
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sponding to each of the monitor detectors 10a, 
20a, ...... 80a which has been activated. There is no 

lamp or display device corresponding to the re- 
sponder 11a so its return is ignored. The switch 
19a is then opened and the next switch is closed to 
give, for the next group of monitor detectors, the 
results corresponding to those obtained for the 

monitor detectors 10a, 20a 80a when the switch 

19a was closed, and the procedure is repeated up 
to and including the closure of the switch 19g in 
order to provide results for the monitor detectors 
I0g, 20g ... 80£. Operator use of the switches 19a 
to 192 and observation of the lamps or display 
devices driven by the sector display driver 16 
therefore provide information as to the status of 
each of the monitor detectors 10a to 10£ ... 80a to 
80g. The locations of the detectors are, of course, 
known from the locations of the branches 7a-8a .... 
7£-8g and the positions of the detectors along the 

branches 7a-8a 7g-8g. 

Referring to Fig. 1., should one or more of the 
detectors 10a to 80a ... 10g to 80g provide a return 
signal, while the apparatus is in operation ( the 
three-position switch 25a/25b at the SET position), 
the zone active display driver 13 will illuminate a 
lamp or other display device. An operator is then 
able to identify the zone, or zones, which are 
active, that is, in use, by setting the three-position 
switch 25a/25b to the DISPLAY position, thereby 
connecting the zone display driver 15 to the con- 
nector 23. The zone display driver 1 5 is controlled 
by the 4-bit words or codes from the moduio-16 
counter 2 in a manner similar to that in which the 
input selector 3 is controlled by the modulo- 16 
counter 2, with the result that one of the lamps 32a 
to 32j) will be illuminated by the zone display 
driver 15 for each of the branches 7a to 7£ which 
is active, that is in use. The operator is then able to 
determine which of the detectors is active by op- 
erating, one at a time, each of the push switches 
19a to 19g which has its lamp illuminated, as is 
explained above. The sector display driver 16 is 
able to identify the active detectors from the trans- 
mitted words or codes it receives by way of the 4- 
bit connector 22 and the identifying codes it re- 
ceives by way of the connector 24 when any one 
of the push switches 19a to 19b is closed. The 
procedure for identifying the active detectors, of 
course, depends on the lamps or other display 
devices controlled by the sector display driver 16 
being set out in the same order as the detectors, 
and on the operator being informed of the order. 
For example, the detector 10a may have the code 
0001 and correspond to the first of a line of lamps, 
the second detector will then have the code 0010 
and correspond to the second lamp, and so on, 
with the eighth detector having the code 1000 and 
corresponding to the eighth lamp of the line of 
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lamps. 

• Referring still to Fig. 1.. should the central 
• obritrolier not receive return signals from all of the 
responders 11a to 11p while the apparatus is in 

5 operation (the Three-position switch 25a 25b at the 
SET position), the tamper active display driver 14 
will illuminate a lamp or other display device. An 
operator is then able to identify the zone or zones 
for -which there is no response by setting the three- 

w position switch 25a/25b to the TEST position, which 
permits the tamper switch 27. the detector activate 
switch 28, and the detector reset switch 29, to 
control the moduio-10 counter 4. In the instance 
where there is a signal not being received from a 

75 responder, the operator is required to close the 
tamper switch 27 which has the effect of restricting 
the modulo-10 counter 4 to transmitting the iden- 
tifying word or code for the responders 11a to 11£, 
which results in the illumination of only those of the 

20 lamps 32a to 32£ for which signal returns are being 
received from responders 1 1a to 11 p. The informa- 
tion provided by the lamps 32a to 32p, when 
compared with a system plan, available to the 
operator, identifying active zones, permits the oper- 

25 ator to identify zones with defective branches 7a to 
7£ or 8a to 8£. The operator is then able to locate 
the defect in relation to the detectors 10a to 80a ... 
I0p to 80g by closing the detector activate switch 
28 and operating one of the switches 19a to 19£ 

30 for each zone to be investigated. The effect of the 
detector activate switch 28 is to cause the counter 
4 to transmit a word or code which, when received 
by the detectors 10a to 80a ... 10p to 80£. causes 
them to switch to their active state (the counter 4 is 

35 now, of course, providing an output word not used 
in the monitoring operation). The return signals 
from the activated detectors are routed to the sec- 
tor display devices (not shown) by the closure of 
the switches 19a to 19£, one at a time, for the 

40 zones being investigated, and breaks in the 
branches 7a to 7£ and 8a to 8£, and their positions 
relative to the detectors, will be indicated by the 
patterns of illuminated sector display devices to 
non-illuminated sector display devices. 

45 Referring still to Fig. 1., on the completion of 

the investigation for defective branches 7a to 7g 
and 8a to 8£, the detectors are reset to their 
inactive state by the operation of the detector reset 
switch 29 with the multi-position switch 25a/25b still 

so in the TEST position. The effect of the detector 
reset switch 29 is to cause the counter 4 to trans- 
mit a word or code to which the detectors respond 
by switching to their inactive state, this being an- 
other word not used in the monitoring operation. 

55 Fig. 3 illustrates, in flow chart form, the opera- 

tion of the apparatus represented by Fig. 1 . Refer- 
ring to Fig. 1 and Fig. 3, after START (operation 
30) the counters 2 and 4 are set to provide their 
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first output words or codes (operation 31 ) and the 
codes are transmitted to the input selector 3.Jn one 
case and to the output line 7 in the other case 
(operation 32). The return signals on the connector 
23 are examined separately by the zone active 
display driver 1 3 (operations 33 and 34) and the 
tamper active display driver 14 (operations 33 and 
37). A "detector activated " result for the zone ac- 
tive display driver 13 (operation 34) results in the 
activation of a zone lamp or display device 
(operation 35) after which the counter 2 is incre- 
mented (operation 39) and the operation proceeds 
with the transmission of the new word or code 
(operation 32). Should there be no "detector ac- 
tivated" result sent to the zone active display driver 
13 the operation proceeds directly to the incre- 
menting of the counter 2 (operation 39) and the 
transmission of the new word or code (operation 
32). A "detector activated" result for the tamper 
active display driver 14 (operation 37) results in the 
operation proceeding directly to the incrementing 
of the counter 2 (operation 39) whereas no 
"detector activated" result for the tamper active 
display driver 14 (operation 37) results in the ac- 
tivation of the tamper lamp or display device 
(operation 38) after which the operation proceeds 
to the incrementing of the counter 2 (operation 39) 
and the transmission of the new word or code 
(operation 32). The operation 36 represents opera- 
tion with the three-position switch 25a/25b the DIS- 
PLAY and TEST positions. 

Referring to Fig. 2, a monitor detector (10a, 
say, connected between the branch lines 7a and 8a 
of Fig.l) includes a signal clamping and shaping 
circuit 100 connected to the branch line 7a, a 
serial-to-parallel converter 101 connected to the 
signal clamping and shaping circuit 100, a code 
comparator 102 connected by way of a 4-bit par- 
allel connector 107 to the serial-to-parallei con- 
verter 101, and an output signalling circuit 106 
connected to the code comparator 102 and to the 
branch line 8a. The monitor detector includes also 
an infra-red light emitter/receiver 103 connected to 
a detection latching circuit 104 which is connected 
to a display light emitting diode 105 and is also 
connected to the ouput signalling circuit 106. The 
detection latching circuit 104 is also connected to 
the 4-bit parallel connector 107. 

In the operation of the monitor detector of Fig. 
2, serial 4-bit words or codes are received on the 
branch line 7a as bursts of pulses which are 
cleaned up and regenerated by the signal clamping 
and shaping circuit 100 before being passed on to 
the serial-to-parallel converter 101 which applies 
the words, in parallel format, to the code compara- 
tor 102. The code comparator 102 provides an 
output signal to the output signalling circuit 106— 
only when the current word or code matches that 



recognised by- the code- comparator 102 as the 
identifying code for that detector. The signal from 
the code comparator 102 to the output circuit 106 
places the output circuit 106 in a state in which it 

s will transmit a signal from the detection latching 
circuit 104 to the branch line 8a should the detec- 
tion latching circuit provide a signal indicating that 
the beam of the infra-red light emitter/receiver 103 
has been interrupted at some time. The detection 

70 display light emitting diode 105 is held illuminated 
by the signal from the detection latching circuit 104 
of an activated detector. 

Referring still to Fig. 2, the detection latching 
circuit 104 also receives the 4-bit words or codes 

is present on the 4-bit connector 107. The detection 
latching circuit 104 is arranged to be initially in a 
first state and to be switched to, and to maintain, a 
second state once there has been an interruption of 
the infra-red beam of the infra-red emitter/receiver 

20 103. The detection latching circuit 104 is arranged 
to recognise a special "reset" word or code which 
may be presented to it on the 4-bit connector 107, 
and to respond to the *reset"word or code by 
assuming and maintaining its first state. The 

25 "reset" word or code is provided by the operation 
of the detector reset switch 29 (Fig. 1) to send the 
"reset" word or code to the detectors by way of 
the output line 7. The "reset" facility is used to set 
all the monitor detectors to their inactive state 

30 ready for a period of monitoring. Similarly, an 
"activate" word or code is provided by the opera- 
tion of the detector activate switch 28 (Fig. 1 .). The 
monitor detector may include a magnetic-field sen- 
sor linked to the detection latching circuit 104 per- 

35 mitting the resetting of the detector to its inactive 
state by placing a magnet over the magnetic field 
sensor. 

A responder is a modified version of the moni- 
tor detector of Fig. 2 and includes the signal 

40 clamping and shaping circuit 100, the serial-to- 
parallei converter 101, the code comparator 102, 
the output signalling circuit 106, and the detection 
latching circuit 104 locked in the state indicating 
that the detector is activated, but need not include 

45 the infra-red emitter/receiver 103 and the detector 
display light emitting diode 105, and requires no 
"reset" facility. 

Fig. 4 illustrates the operation of any one of the 
monitor detectors of Fig. 2. Referring to Figs. 2 and 

so 4, the arrival of a word or code at the signal 
clamping and shaping circuit 100 represents an 
input (operation 40) which is followed by the pro- 
cessing of the input signal pulses to restore them 
to their pulse form (operation 41) after which they 

55 are converted from serial to parallel format 
(operation 42) by the serial-to-parallei converter 
101 and checked against the detector identity code 
(operation 43) by the code comparator 102. Should 
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there have been an interruption of the activated . 
infra-red emitter/receiver 103 the detection latching 
circuit 104 will be in its activated state and the 
activity condition (operation 44) will result in a 
signal being sent by the output signalling circuit s 
106 (operation 45). if at the code comparison stage 
(operation 43)the code was recognised as the reset 
or activate code the detection latching circuit 104 
will have been reset or activated (operation 46), as 
appropriate. w 

Referring to Fig. 5. an enclosure for a monitor 
detector for mice, as illustrated, includes a first 
inlet/ outlet opening 501 at one end and a second 
inletfoutlet opening (not shown) at the. other end, of 
the enclosure, with intermediate openings 502 and 75 
503 of a size and shape adapted to favour the 
entry of a mouse or a similar small animal. The 
intermediate openings 502 and 503 are formed in 
baffles 504 and 505 and are offset from the end 
openings in order to make it difficult for foreign 20 
objects to be inserted to an extent to trigger the 
sensing device which is located in the central re- 
gion between the baffles 504 and 505, supported 
from the cover for the enclosure. The sensing 
device is protected from attack by the pest while it 25 
is in the enclosure and is so positioned as to cause 
the presence of the pest in the central region of the 
enclosure to interrupt the infra-red beam provided 
by, for example, the infra-red emitter/receiver and 
detector 103 of Rg. 2. Where infra-red sensing is 30 
employed, there need be only one infra-red beam 
in the most basic arrangement but other configura- 
tions using more than one infra-red beam may be 
employed. In the enclosure represented by Rg. 5. 
the formations on the interior of the enclosure are 35 
such as to force a mouse or other small animal to 
present itself with a set orientation to the sensing 
device, for example, the infra-red emitter/receiver 
103 of Rg. 2. 

There may, of course, be more than one 4o 
sensing-device in each enclosure in order to im- 
prove the chances that a pest activating the detec- 
tor is of a size expected of the pest being mon- 
itored. The sensing devices may be so positioned 
as to be sensitive to pests of height within a 45 
selected range and of width within a selected 
range, providing an arrangement capable of distin- 
guishing between mice and spiders, say. 

The enclosures may also be provided with 
shutters arranged, when triggered, to block the so 
entrances of the enclosures and to trap a pest 
which has triggered the sensor, and the sensor 
would then be arranged to trigger the shutters 
which may be electrically operated. In such an 
arrangement the sensor would remain in the ac- 55 
tivated state once it has detected a pest. 

In the installation of the monitoring apparatus of 
the invention, the branch lines 7a and 8a will be 



two conductors within a first cable routed through a 
first zone, and so on, the branch lines 7p and 8p 
filing two conductors within the pth. cable routed 
through 'the pth. zone. A plurality of the detectors 
may have the same identity code and will be 
monitored at the control centre as a single detec- 
tor, and such detectors will be grouped together 
physically. Other variations will be evident to a 
person skilled in the art of electrical surveillance. 



Claims 

1. Apparatus for monitoring the activity of 
pests, including a plurality of detector means dis- 
tributed over an area under surveillance, an indicat- 
ing means for indicating whether or not a pest has 
been detected by any of the detector means and 
being capable of sending a signal to each detector 
means, the indicating means and each detector 
means being linked by transmission means, each 
detector means being capable of providing infor- 
mation to the indicating means as to whether or not 
a pest has been detected only on receipt of a 
signal from the indicating means, and. when the 
apparatus is in use for monitoring, responding to a 
said signal or making no response to the signal to 
indicate to the indicating means whether or not a 
pest has been detected by that detector means, 
and testing means capable of providing at the 
indicating means an indication as to whether or not 
there is a fault in the transmission means. 

2. Apparatus as claimed in claim 1, wherein 
each detector means, when the apparatus is in use 
for monitoring, responds to a said signal from the 
indicating means when a pest has been detected 
by that detector means and makes no response 
when no pest has been detected. 

3. Apparatus as claimed in claim 1 or claim 2. 
wherein the indicating means is capable of sending 
a setting signal to each detector means to place 
each detector means in an activated state, the 
setting signal not being sent when the apparatus is 
in use for monitoring, each detector means re- 
sponds to the indicating means in the event of 
receiving the setting signal, and the indicating 
means is capable of indicating from which of the 
detector means a response is received when the 
indicating means send the setting signal. 

4. Apparatus as claimed in any one of claims 1 
to 3, wherein, when the apparatus is in use for 
monitoring, the testing means normally sends sig- 
nals to the indicating means, the failure of the 
indicating means to receive signals from the testing 
means being indicated as a fault. 
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5. Apparatus as claimed in claim 4, which 
includes at least one additional testing means and. 
if a fault is indicated.the indicating mean$ is ca- 
pable of indicating from which testing means no 
signals have been received. s 

6. Apparatus as claimed in any one of claims 1 
to 5, wherein the or each testing means occupies a 
position along the transmission means that is re- 
mote from the indicating means, and the detector 
means occupy positions between a testing means ro 
and the indicating means. . 

7. Apparatus as claimed in any one of claims 1 
to 6. wherein the or each testing means, when the 
apparatus is in use for monitoring, is incapable of 
detecting a pest. is 

8. Apparatus as claimed in any one of claims 1 
to 7, capable of retaining information as to which of 
the detector means has or have detected a pest. 

9. Apparatus as claimed in any one of claims 1 

to 8, in which each detector means comprises a 20 
sensing device housed in an enclosure that is so 
contoured internally as to favour the entry of pests 
conforming to selected, physical characteristics of 
the pests which are the target of the monitoring. 

10. Apparatus for monitoring the activity of 25 
pests, including a plurality of detector means dis- 
tributed over an area under surveillance, an in- 
dicating means for indicating whether or npt a pest 

has been detected by any of the detector means, 

the indicating means and each detector means 30 

being linked by transmission means, and testing 

means, which, in use, is incapable of detecting a 

pest, capable of providing at the indicating means 

an indication as to whether or not there is a fault in 

the transmission means. 35 

1 1 . Use of apparatus as claimed in claim 1 , or 
claim 1 0, in monitoring the activity of pests. 
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